Background: irisin, identified as a proteolytic cleavage product of the fibronectin type III domaincontaining protein 5 (FNDC5), It is a novel myokine secreted by contracting skeletal muscle, possibly mediating some exercise health benefits via "browning" of white adipose tissue. Irisin causes a significant increase in total body energy expenditure and resistance to obesity-associated insulin resistance in mice, while controversy still exists concerning irisin origin, regulation and function in humans. Aim of the work: our study aimed to detect relation of thyroid status (hypo, hyperthyroid) with serum irisin, ck and peripheral neuropathy. Patient and methods: this study was conducted on 60 candidates consisted of 40 patients with thyroid dysfunction selected from Endocrine outpatient Clinic and Inpatient Department of Ain Shams University Hospitals and 20 healthy volunteers from April 2016 to October 2016. Informed consent was obtained from all participants. Patients of both genders, age more than 18 years old, 20 patients with hypothyroidism, 20 patients with hyperthyroidism and 20 healthy volunteers. We excluded significant renal, hepatic and cardiac disease, severe associated acute illness or depression, pregnant females, diabetes, hypercortisolism, hypocortisolism, muscular or neurological disorders, routinely taking drugs as statins, intensively involved in a sport or any strenuous physical activity. All participants were subjected to full medical history taking, general clinical examination and laboratory investigations as thyroid and thyroid-related hormone concentrations as well as a thyroid ultrasound examination and thyroid scan for patients with hyperthyroidism. Serum irisin level, CK and nerve conduction velocity were measured. Results: irisin level was higher in hyperthyroid group than euthyroid group with a significant difference. In comparison with normal NCV candidates and reduced NCV candidates with other variables there was only border line significant difference with irisin p-value. Non significant value of irisin and CK level were detected for diagnosis of hypothyroidism. Irisin has highly significant value for diagnosis of hyperthyroidism with (sen 95%, sp 42.5). Increased BMI is the only independent predictor for hypothyroidism by using multivariable binary logistic regression analysis. Decreased BMI and irisin are independent predictors for hyperthyroidism. Conclusion: serum irisin level is one of predictors for hyperthyroidism, on the other hand irisin does not have a significant value to predict hypothyroidism. Serum irisin was found to be higher in patients with hyperthyroidism in comparison with euthyroid participant with non statistically significant difference between hypo and hyperthyroidism. Serum CK level does not have a significant value in diagnosis of thyroid dysfunction (hypothyroidism or hyperthyroidism). Serum irisin level was low in thyroid dysfunction cases with delayed NCV compared to thyroid dysfunction cases and normal NCV with border line significant difference.
INTRODUCTION
Irisin is a newly discovered adipomyokin, which is reported to have a significant influence on the body metabolism and thermogenesis. Other influencing factors on metabolic state are thyroid hormones, which increase heat production and control the energy balance. Due to numerous similarities in action it seems imperative to explore these substances" potential mutual influence on the body (1) . Thyroid hormone signalling regulates crucial biological functions, including energy expenditure, thermogenesis, development and growth. The skeletal muscle is a major target of thyroid hormone signalling. Regulation of the expression and activity of deiodinases constitutes a cell-autonomous, pre-receptor mechanism for controlling the intracellular concentration of T 3 . This local control of T 3 activity is crucial during the various phases of myogenesis (2) . Hypothyroidism is the most common endocrinal disorder. The variety of end-organ effects and wide range of disease severity from entirely asymptomatic individuals to patients in coma with multisystem failure can make hypothyroidism an elusive clinical entity. Peripheral neuropathy occurs early in hypothyroidism even before other symptoms occur. Hence early detection of peripheral neuropathy in hypothyroidism is necessary for early diagnosis and treatment . Both hypothyroidism and hyperthyroidism may cause signs and symptoms of neuromuscular dysfunction. Hypothyroidism has been associated with the clinical features of myopathy (for example, proximal muscle weakness) mononeuropathy and sensorimotor axonal polyneuropathy. Hyperthyroidism may cause myopathy and possibly also polyneuropathy. The reported prevalence of these signs and symptoms is variable. In hyperthyroid patients 67% had neuromuscular symptoms, 62% had clinical weakness in at least one muscle group that correlated with FT4 concentrations
(4)
. Irisin is a novel myokine that promote energy expenditure. It could act on adipocyte metabolism through a novel neural pathway and on the other hand irisin induces neural proliferation and adequate neural differentiation. Lower irisin level may be associated with peripheral neuropathy. Irisin levels associated inversely with insulin resistance
Irisin is identified as a proteolytic cleavage product of the fibronectin type III domain-containing protein 5 (FNDC5), it is a novel myokine secreted by contracting skeletal muscle, possibly mediating some exercise health benefits via "browning" of white adipose tissue. Irisin causes a significant increase in total body energy expenditure and resistance to obesityassociated insulin resistance in mice, while controversy still exists concerning irisin origin, regulation and function in humans .This study aimed to investigate relation of thyroid status (hypo, hyperthyroid) with serum irisin, CK and peripheral neuropathy.
PATIENTS AND METHODS
Our 
Principle of irisin assay
This assay is a competitive Enzyme LinkedImmunosorbent Assay (ELISA) for quantitative determination of irisin in human biological fluids (plasma, serum, cell culture supernatant). A polyclonal antibody recognizing native irisin reacts with a series of predetermined recombinant irisin standard proteins or samples under competition in the irisin-coated plate. Their relative reactivity is plotted with that of the standard proteins. Detection range: 5000 ng/mL. 3. Creatine Kinase Activity Assay Protocol  Sample preparation: rapidly homogenize tissue (10 mg) or cells (1 x 106) with 100 µl ice cold CK assay buffer for 10 minutes on ice was centrifuged at 12000 rpm for 5 min and then collection of the supernatant was done with addition of 1-50 μl sample (100 μg) per well. Adjusted final volume was done to 50 µl with CK assay buffer. For positive control, addition of 2-10 µl of positive control into desired well(s) with adjusted final volume to 50 µl with CK assay buffer.
The principals of nerve conduction studies (10)
 NCS involved application of a depolarising square wave electrical pulses to the skin over a peripheral nerve producing: (1) a propagated nerve action potential (NAP) recorded at a distant point over the same nerve: and (2) a compound muscle action potential (CMAP) arising from the activation of muscle fibres in a target muscle supplied by the nerve. In both cases these may be recorded with surface or needle electrodes.  Surface electrodes are designed to give information about the whole of a muscle stimulated, giving data for the time taken for the fastest axons to conduct an impulse to the muscle and the size of the response.  Needle electrodes for NCS give very accurate conduction time information, but because they record from only a small area of muscle or nerve, they give poor or, in the case of the latter, more complex information making numerical analysis difficult. However, needle recordings are most appropriate when severe muscle wasting has occurred, or when the depth of a muscle under study makes a surface recording impossible.  Nerves may be stimulated through the skin with surface stimulators, or via a needle placed close to a nerve or a nerve root. Spinal root and cerebral cortical stimulation may also be carried out using transcutaneous magnetic stimulation (TMS) dealt with elsewhere in this issue. Thus the full length of the motor pathway may be assessed from cortex to cord, root, neuromuscular junction, and the contractile apparatus. Choice of the stimulation points depends both on the desire to "bracket" above and below the point of a proposed focal lesion and the anatomical availability of the appropriate structure.  Normal values for NCS  Age matched "normal" values for NCS parameters are either derived from studies of groups of neurologically normal subjects or culled from the literature. Regrettably in the view of the authors the most frequent statistics used are limits of 95% or less frequently 99% confidence limits of a normal group to indicate abnormality of a single parameter
. The study was done after approval of ethical board of Ain Shams university and an informed written consent was taken from each participant in the study.
 Data Entry and Statistics
All data will be entered to an IBM compatible PC on MS Excel spread sheet. Analysis was done by using SPSS package system using:
Description of quantitative variables was done in the form of mean and SD.
Description of qualitative variables in the form of frequency and percentages Significant P-value testing: P <0.001 = highly significant test. P < 0.05 = significant test. P ˃ 0.05 = non significant 
RESULTS

DISCUSSION
Thyroid hormone signalling regulates crucial biological functions, including energy expenditure, thermogenesis, development and growth. The skeletal muscle is a major target of thyroid hormone signalling. Regulation of the expression and activity of deiodinases constitutes a cell-autonomous, pre-receptor mechanism for controlling the intracellular concentration of T 3 . This local control of T 3 activity is crucial during the various phases of myogenesis (2) . Both hypothyroidism and hyperthyroidism may cause signs and symptoms of neuromuscular dysfunction. Hypothyroidism has been associated with the clinical features of myopathy (for example, proximal muscle weakness) mononeuropathy, and sensorimotor axonal polyneuropathy Hyperthyroidism may cause myopathy and possibly also polyneuropathy. The reported prevalence of these signs and symptoms is variable. In hyperthyroid patients 67% had neuromuscular symptoms, 62% had clinical weakness in at least one muscle group that correlated with FT4 concentration
(4)
. Irisin, identified as a proteolytic cleavage product of the fibronectin type III domaincontaining protein 5 (FNDC5), is a novel myokine secreted by contracting skeletal muscle, possibly mediating some exercise health benefits via "browning" of white adipose tissue. Irisin can causes a significant increase in total body energy expenditure and resistance to obesity-associated insulin resistance in mice, while controversy still exists concerning irisin origin, regulation and function in humans . The present study showed that hyperthyroid group had higher irisin level (median 145) than healthy control group (median125) with a significant difference with p-value= 0.039
These results are in agreement with those reported by Tohma et al.
(11) who studied fortyone hyperthyroid patients and forty four healthy control group and found that serum irisin level was higher in patients with hyperthyroidism than in the control group with high significance difference (p -value= 0.003).
These results also are in agreement with those of Samy et al.
(12) through studing serum irisin in wistar rats.They divided them into hypothyroid, hyperthyroid and control groups 10 with rats for each group, irisin level was higher in the hyperthyroid group than the control with a statistical significance ( p<0.001).
In the present study, we found borderline negative correlation between irisin and TSH in all the participant groups (rho-.252) (p=0.052).
These results are in agreement with those reported by Ruchala et al.
(1) who studied irisin level in hypothyroid, hyperthyroid compared to the control group (10 person for each group) and found a negative correlation between irisin and TSH level with significant difference pvalue=0.023.
On the other hand, Altay et al.
(13) studied seventy-four patients, 37 were newly diagnosed hypothyroidism, but not started on a treatment yet and the remaining 37 were healthy volunteers, TSH level was positively correlated with irisin with p-value=0.034.
This discrepancy may be explained by TSH level which is increased in hypothyroidism and causes the differentiation of preadiposites through the receptors in the preadipose tissue and induces adipogenesis. Previously formed adiposites become hypertrophic with adipogenesis and the newly formed adiposities undergo hyperplasy, resulting in increased adipose tissue. Hormones such as leptine, ghrelin, NUCB2/nesfatin-1and irisin can be synthesized in order to keep the fat distribution in balance in the increased white adipose tissue. In such case, irisin levels can be found to be high with increasing TSH levels
(13)
. On the other hand, there was a statistically non significant correlation between irisin level and TSH serum level as reported by Samy et al.
(12)
. The present study showed that there was no statistically significant correlation between serum irisin level and age of whole population in the 3 groups separately with p-value 0.347.
On the other hand, this result is not in agreement with those reported by Altay et al.
(13)
, their study revealed a statistically negative significant correlation between irisin level and age in whole population and hypothyroid patient with (p-value=0.028, p-value=0.036) respectively This may explain by irisin might be associated with the total skeletal mass which decrease in old age . The present study showed that there is no significant correlation between serum irisin level and CK level with p-value=0.794.
On the other hand, Ruchala et al. (1) found that serum irisin level had statistically significant negative correlation with serum CK level with p-value= 0.014. In another study but different in methodology and groups Ruchala et al.
(1) studied relation of irisin with hypothyroid patients .The patients were divided into two groups according to duration of disease long lasting auto immune thyroidites and short term overt hypothyroid compared to the healthy volunteer, twelve candidate of each group who revealed negative significant correlation between irisin level and CK level with statistically significant difference with (p<0.01). However, Samy et al.
revealed a positive correlation between serum CK and irisin level (p-value= <0.001).
Difference between studies demonstrated that irisin concentrations may vary according to the thyrometabolic state, which potentially could be related to the degree of muscle damage (1) . The present study showed that serum irisin has positive correlation with FT3 with pvalue=0.023.These results are in agreement with those of Tohma et al. , their study revealed positive correlation between serum irisin and FT3 level in both groups (hyperthyroid and control) with statistically significant p-value=0.03.These results are not in agreement with those reported by Ruchala et al.
(1) who found no significant correlation between serum irisin and FT3 level in both two groups.The present study showed that there was a non significant correlation between irisin level and FT4 level. This result is in contrast to that reported by Ruchala et al.
(1) who revealed statistically significant positive correlation between irisin and FT4 with p-value=0.036.The present study showed that there was a statistically non significant difference between 3 groups as regard CK serum level with p=0.855.On the contrary Zybek-Kocik et al.
(14) studied ninety seven patients newly diagnosed with overt thyroid dysfunction. Patients in their study were divided into forty eight diagnosed with hypothyroidism and forty nine diagnosed with hyperthyroidism compared to forty healthy volunteer as the control group;hypothyroid group was divided into two sub group according to duration, they found that CK serum level was statistically significant higher in long lasting and short term hypothyroidism compared to hyperthyroid and control groups with p-value=<0.05.
The present study revealed that CK serum level does not have significant correlation with FT3 level and FT4 level p-value=0.293, pvalue=0.740 respectively. These results are not in agreement with those of Ruchala et al.
(1) who reported that CK serum level had a significant negative correlation with FT4 and FT3 level with p-value=<0.0001, p-value=0.0007 respectively.We also found in the present study a border line statistically significant difference between normal NCV candidates and reduced NVC candidates as regard irisin level with pvalue=0.051.The present study showed that serum irisin is the independent predictor for diagnosis hyperthyroidism with a statistical significance using binary logistic regression with p-value= 0.015. These results are in agreement with those reported by Tohma et al.
(11) who studied serum irisin in forty -one hyperthyroid patients and 44 healthy group and they found that serum irisin was the only a significant factor in graves with significance p-value=0.01.The present study showed that decreased BMI is another independent predictor for hyperthyroidism disease with significance p-value=0.040.We also found that increased BMI is the only predictor factor for diagnosis hypothyroidism by using binary logistic regression with p-value=0.032.These results are in agreement with those reported by Altay et al. (13) who revealed that obesity is independent predictor for hypothyroidism.On the other hand, they reported that irisin and FT4 are another independent predictors in hypothyroidism disease, but according to our results irisin and FT4 are not a disease predictors.
CONCLUSION
Serum irisin level is one of predictors for hyperthyroidism, on the other hand irisin does not have a significant value to predict hypothyroidism. Serum irisin was found to be higher in patients with hyperthyroidism in comparison to euthyroid participant with non statistically significant difference between hypo and hyperthyroidism. Serum CK level does not have a significant value in diagnosis of thyroid dysfunction (hypothyroidism or hyperthyroidism). Serum irisin level was low in thyroid dysfunction cases with delayed NCV compared to thyroid dysfunction cases with normal NCV with border line significant difference.
